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COMPLETE SPECIFICATION 
Improvements in or relating to the production of Polymers 




"We, Dykamit -* Actiek - Gesbli,scha;ft 
voraials Alfred Nobel & Co. t a German 
Company of Txoisdorf (22c), Nr. Cologne, 
.Germany, do hereby declare- the inven- 
S tion, for which we pray that a patent 
may be granted to us, and the method 
1>y 'which it is to he performed, to be 
particularly described iu and by the 
following statement: — 
10 This invention relates to the produc- 
-* tion of polymers. 

To the numerous compounds capable of 
polymerisation, there have recently been 
added, in addition to the ketone acetals 
15 of open structure, the dioxolanes having 
semi-cyclic double linkages, which, like 
the first-mentioned class of substances, 
and to some extent similarly to the vinyl 
and cyclic ethers, combine to form struo- 
20 -turee of higher molecular weight mainly 
iu accordance with the principle of the 
ion chaiu polymerisation. The repre- 
sentatives of the dioxolane series capable 
of polymerisation include 4rinethylene- t 
25 2 - propyl - 4 - methylene, 2 - vinyl -4- 
methylene-, 2-phenyl-4'-methylene and 
finally 4-metliylene-5-m ethyl -1 : 3- diox- 
olaue", such as are described in British 
Patent Specification No. G20,S42. 
30 The term "semwcyclic double linkage" 
is used by analogy with the use of that 
expression by E. H. Rodd in w Chemistry 
of Carbon Compounds, 1 1 Yol. II, page 145 
(1st Edition,. New York, 1953). Through- 
35 out this Specification and in the appended 
claims, the term is used to refer to a link- 
age in which one of the carbon atoms 
involved is part of a ring, whilst the 
other curbon atom is outside the ring. 
40 It is also known that the said dioxolanes 
are capable of a mixed co-polymerisation 
with the usual vinyl compounds, includ- 
* [ng vinyl eaters, vinyl hnlides, acrylic 
and liiethacrylic acid esters or diviuyl 
45 compounds, such as butadiene, provided 
"that a suitable cnhyjyst is selected. Iii 

• [Trice 2t. 8d m ] 



any case, with regard to the dioxolanes, 
allowance must always be made for the 
fact that the polymerisation thereof, as . 
mentioned, almost always takes place as: 
an* ion chain reaction, and consequently 
either responds badly or not at "all to the 
usual polymerisation catalysts such as 
benzoyl peroxide or di-tert-butyl per- 
oxide. (See J. Ab. Chem. Soc. 66, 1594. 
edseq. (1944) ibid. 72, 49 etseq. (1950)). 
Accordingly, in addition to boron fluoride 
and the complex compounds thereof, 
nadmium chloride and zinc chloride as 
well as tin tetrachloride, among others, 
have apparently proved suitable as poly- 
merisation catalysts for the dioxolanes 
having semi-cyclic doxible linkages, such, 
catalysts being employed, for example as 
far as zinc chloride is concerned, in quan- 
tities of 2 — 2.5:%, calculated on the mono- 
mer. In such cases, the polymerisation is 
generally completed after about 18 — 24 , 
hours. Unfortunately, however, the poly- 
mers obtainable in this manner, ^ apart 
from the fact that the polymerisation 
takes a long time, are generally consider- 
ably coloured, while in addition their 
degree of polymerisation is generally 
rather low. 

According to the present invention 
there is provided a process for the bulk 
polymerisation of dioxolanes having one 
or more semi-cyclic double, linkages in- 
cluding the step of catalyzing the reaction 
with an addition compound of a polar 
solvent and a hydrohaiide • acid salt of a 
metal of the second or fourth group of 
tlie Periodic Table. 

It is to be understood that throughout 
this Specification and in* the appended 
claims the use of the term * 'polar solvent" 
is meant to include solvents having * a 
partial dipole moment -(but doe& not in- 
. elude water). 

The process of the invention allows' the 
polymerisation to be effected in a con- 
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rfi'rierably shorter time than heretofore and 
proiaot.es the formation of substantially 
colourless, water-clear polymers. 

It- is possible, inter alia, to cany out 
5 Hie polymerisation of cyclobexylidene 
acetal or methylcyclohexylidene acetal 
of propene (l)-diol (2 : 3) of the formula 
I, (B representing au optional alley! 



radical thereby to- iuclude the ease* of 
ketals of the nlkyl homologues) and 10 
furthennore of the corresponding* 
cyclopentylidene acetal (II) or finally 
of 3 - methyl - i - methylene U 1 : 3-dioxo- 
laoae-3-acetic acid ethyl ester (III) in. the 
presence of only 0.02 to 0.3% by -weight 15 
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of the complex compound of zinc 
chloride .and methyl alcohol or ethyl 
alcohol _ (generally as 25% alcoholic solu- 

20 tion) or of the analogous compounds of 
mercuric chloride - or cadmium chloride 
within a few minutes. Alcoholic solutions 
of stannous chloride also behave- similarly. 
Oare must merely be taken to dissipate 

25 the liberated polymerisation heat in good 
time, since the temperature, if it is not 
kept within the necessary limits by ex- 
ternal cooling", increases to 120* — 130* 
0. within a few minutes after the addi- 

30 tion.- of the catalyst, whereby slightly 
yellowish polymers or polymers perme- 
ated by blisters are obtained, especially 
TvitK. quantities of catalyst of more than 
0.05% . Occasionally, and especially when 

35 th© temperature of the monomer is below 
15— 20* C, the .polymerisation has a 
great .tendency to start slowly, but then 
rapidly speeds up as soon as the tempera- 
ture of .the monomer is brought to 

40 approximately 2l5°, up to a maximum of 
28° O. On the other hand, if the condi- 
tions are so chosen that before the addi- 
tion of the catalyst the monomer ov mix- 
ture of monomers in. question is preheated 

45 to 25*— 2S6- ' 0. the polymerisation starts 
within a few seconds of the addition of 
the catalyst and, if the reaction tempera- 
ture is maintained between 50° and 00° 
C, a completely clear, colourless and 

50 blister-free polymer is obtained. After 
one- or at the most two hours, the poly- 
merisation stops.. Occasionally ,. depending 
upon the constitution . of the monomer, 
however, the polymerisation slowly con- 

55 timies at room temperature; but ..even then 
it ends after about 8 — 10 hours. 
. Furthermore, ' it has been found desir- 
able, in cases where it is desired to pro- 
duce- soft resins on the basis of such poly- 

60 me is to subject the said polymers to a 



subsequent pressure hydrogenation in the - 
presence of suitable solvents for the pur- 
pose of removing residual monomers. In 
any case,., the by .no means unpleasant 
odour which is sometimes peculiar to the 65 
polymers (due to traces of. monomers), as 
well as tire varying tendency to surface 
yellowing which may be observed, are 
thereby avoided. The polymers obtainable 
in this manner are very suitable as soft 70 
resins for lacquers .having a nitro-cellu- 
lose base by reason of their, excellent 
tolerance for nitro-cellulose, Init they 
also give, as such, in suitable solvents, 
after drying, transparent, colourless and 75 
non-sticky , lacquer films having good 
adhesive strength. Their solubility* is 
excellent in almost all the usual organic 
solvents, including petroleum spirit, the 
only occasional exceptions being* the 80 
lower alcohols, such as methanol and 
ethanol, depending upon the structure of 
the monomer. It lias unexpectedly been 
found that an advantage is thereby 
obtained in that the addition of soft 85 
.resins based on the said polydioxolanes 
ulso produces to some extent a stabilisa- 
tion of the nitro-cellulose under- the in- 
fluence of light. 

. If, instead of dioxola-nes having only 90 
■one semi-cyclic double linkage, com- . . 
pounds are employed which contain 
"several such groupings in the.molecule, of 
which .the compound I herein after re- 
produced by means of formula diagrams, 95 
namely cyclohexane dione (1 : -l^b is- [pro- 
peue (l)-cliol (2;3)-acetal] or the 1:2. or ■ ■ 
1 :3-isomers thereof or the compound II, 
"l.:4-bis - [Z:2,} - (4- methylene - 1 :3-di- 
oxolyl)]-butane or -<li-[propene (l)-diol 100 
(2:3)-a ; cetal] of addpio dialdehyde, or the 
corresponding, diacetals ■ of malon- 
aldehyde, succinaldeh}-<le/ or gluter- 
aldehyde may be cited" '"ns" examples, 



completely cross-linked an* consequently 
quirk-hardening blocrk polymers are 
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obtained under conditions similar to 
JjK&aJierembefore described. 
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Like the non-cross-linked soft resinp, 
these polymers* are distinguished by com- 
plete transparency and lack of colour, and 
generally also by'lack of odour. It has in 
addition been found particularly advan- 
tageous to subject the last-mentioned 
dioxolanes, i.e., those characterised^ by 
two semicyclic double linkages to a mixed 
copolymerization with the above men- 
tioned' monomers only containing one 
active group in the molecule, in which 
case onlv a small proportion* of the 
doubly unsaturated compound, generally 
up to a maximum of 25% by weight 
calculated on the mixture of monomers, is 
sufficient to produce completely hardened, 
biister^free and glass -clear products. JToT 
the mixed "copolymerisation at the most 
t> 05% of catalyst (as alcoholic solution) 
is here again sufficient, while the tempera^ 
ture should also not exceed 60 C. and 
must therefore again be moderated m each 
case by cooling in order to avoid the 
formation of blisters. Naturally, variable 
degrees of softness or hardness can be 
obtained by modifying the proportions of 
the two polymerisation components or of^ 
n triple mixture. _ 

If inonomera still contain polar groups, 
such as chlorine, cyanogen or carboalkoxy 
groups, in the ^molecule, are selected as 
reaction components, the proportion of 
doubly unsaturated compounds as cross- 
linking component can be further reduced 
because the degrees of hardness of the 
mixed polymer which can thus be 
obtained are determined, by factors other 
than that of a pure cross-linking. 

The products obtained are particularly 
suitable for the production of moulded 
articles, but thev are also excellently 
miitable for other purposes, for example, 
for the production of quirk-hardening 
lacquers, owing to their transparency and 
their surface gloss, coupled with a good 
adhesive strength on the most varied 
carrier materials. . 

In a further development of the inven- 
■ turn it has been found that, of the many 
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unsaturated dioxolanes whose structure is 55 
as aforesaid, ; aw^flttiylenehdi* 

oxohme), t hat is to say the bis-rfrropene 
npTTol: f2:31-a.c etall of glvoxaL-Jiaj^ 
the structure shown below 



c- 



H e C- 



■0 /" 



ii 



60 



<H 2 



which is technically easy to produce, 
leads to polymers with particularly valu- 
able properties. The course of the poly- 
merisation differs somewhat from that 
generally described above in that, while 
the same or substantially the same quanti- 
ties of catalyst are employed, the heat of 
reactioni is smaller and the rate of polj- 
nierisation is also somewhat reduced. 
However, it ha& the advantage that the 
polymerisation can be easily conducted 
from the technical viewpoint, because no 
external cooling? if? required to dissipate 
the heat of polymerisation. It has even 
been found desirable, after the main 
reaction has died down, as indicated by 
the drop in temperature, which in any 
case, has scarcely risen above 40° O. to 
leave the polymers, which are already 
somewhat viscous, at a temperature of 
4<Q—50 o O. for about 8 to 1*6 hours. After 
this time, a completely colourless, crystal- 
clear and very tough polymer is obtained, 
which is distinguished by great surface 
hardness. 

Naturally, the bis-dioxolane of which 
the formula diagram has been given in 
the foregoing, may also be subjected to a 
mixed copolymerisation with other 
doubly unsaturated bis-dioxolanes, for 
example those already mentioned at the 
beginning, while the singly unsaturated 
dioxolanes may also be incorporate^ in 
any desired proportions. However, if it is 
desired to produce completely hardened 
polymers, the proportion of singly un- 
saturated components should not be too 
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high, and in any case should not exceed 
50%' by weight, since in this case the 
surface- hardness ! of the mixed polymer 
would he. unsatisfactory. 
5 A content of from &% up to a maximum 
of 25% of monomer -'calculated on the 
doubly unsaturated conipoiynd introduced 
has been found particularly suitable, be- 
cause it has' to some extent an elasticising 
10 action. In cases -where greater importance 
is attached to the production, of .soft, 
cry&t al-cfear la cqufeira or o thei< tr a nsparent, 
more or less plasticised coatings,, the con- 
tent of singly unsaturated - polyinerisa- . 
15 tiou component may. be increased to 7Q% ; 
or 80% L since even with this proportion* a : 
. sufficient hardnesa is/nsureil^ by- the cross-, . 
linking component, ."depending 'upon the 
.purpose of "use. Here again, even; in the 
20 case of corresponding triple; mixtures, 
however, the polymerisation conditions . 
- are substantially the same, especially as 
regards* the type and quantity of catalyst. : 
It must, however, be borne in mind that 
25 as the content of. singly unsaturated 
monomers increases, the heat of poly- 
merisation rises accordingly, so that* .pare . 
must he taken to ensure that *th& beat is 
dissipated in good time .l>y External .cooU 
30 ing at least at the! start o£ lie-reaction. ; 
" The contraction' in tle'".polymeHsation ■* 
■ is- about 10%, coiTesponding.tb'a. ratio. of 
' 1 : 1.1- of .the density! of the^rnonomer to*, 
that of the polymer, .-These figures. 
35 naturally only apply in cases . where, the 
" doubly unsaturated prppemewKol' acetal of ' 
" the glyoxai is employed as such in.-the^ 
!' .polymerisation, while :in. the ;case of uih> 
hires of moinomerA^thejJ cohtraction,* .as a 
40 . ftuiction of the density ratio, us natura ; lly ; 
. somewhat ilifferent. ;! . '■ •-•[ "'. "■ 

.: • . • If colouring of the 'polymers-' is: desire i, . 
. this is possible provided.- that: "non-hasic 
colouring flubstances of suitable solubility' " 
45 :are employed, since : tho email =quanti ties . 
-.-of! eataiysi scarcely .affect, the' .colour . 
: shade. Howenrer, it is desirable to.add the 
colouring substance -: directly ... to: the 
.monomer ■ since Subsequent ' : colouring 
50 entails difficulties; owing : Xtg;;-&creasmg . 
..viscosity. ■ ■ ■' ' ■ * : , - 
. The invention is., illustrated: hy' .the 
following- Examples. ' := *. . 
• V Example II' 

55 100 g! of:- propene (l).dioi ,(2.:3)^cycIo- 
hexylidene acetar (colourless - ..to slightly 
yellowish, liquid— b-.p^v.TM^. Curare, 
preheated to 25— 2«S° :G1 'andinix'ed witii 
0.2 cc. of ah ethyl alcohol solution of zinc 
60 chloride (which contains "25 ;g." of -ZnCL 
in solution per 100 cc): .-with"' stirring. 
After • a short time/ ■ .the / /liquid, ." tbe 
occasional yellow coloration, of which; .dis- 
appears immediately upon addition, of :the 
65 first drop of the catalyst solution, com- 



mences to cloud, thia indicating the com- 
mencemjentr of the polymerisation. The 
temperature rapidly rises within a few 
Keconds or minutes (depending upon the 
purity of the monomer) and is maintained 70 
between 50° and. 60° C. by periodic 
external cooling in ice water in order to 
produce a colourless polymer. The mix- 
ture is then left for a few hours at room 
tempera.ture : in order .to complete the 75 
polymerization. A completely colourless, 
crystal-clear polymer is obtained, which 
cannot be poured at normal temperatures 
and which is vei'y readily soluble in all 
usual organic solvents, with the . excep- 80 
tion of the lower alcohols, and, on- drying 
pf the- solutions, leaves a transparent/ 
highly, glossy film which becomes non- 
sticky' after a few seconds. In casesi wjiere 
the." .characteristic, odour adhering to the 85 
polymer *. (due* to fractions of ; monomer 
ist-ill present) r which is by no means- un- 
pleasant and which is. soon dispersed in a . 
i-hin layer, . is- found undesirable, ". *.* * s 
desirable to subject the - product , subset 90 
quently to a- pressiire-hydrogenation . (in 
suitable, solvent)' - until the' - hydrogen : " 
absorption. i«? constant; . In. addition^ this .. 
haV the advantage ! that it removes the . 
tendency of the: polymers to turn .yellow 95 
on -the surface, -which is of ten observed, 
especially with this* particular , unsatur- 
ated* dioxolane, aud r which is due to traces 
of 'monomer, although this tendency 
scarcely occurs in thin layers. - . • " ^PP 

-If cadmium. -chloride, or mercuric' 
chloride* is- : employed instead . ..of zinc ■ * 
chloride,, the course of the polymerisation . 
is substantially the same as hereinbefore 
described, except' that, owing* to the/ lower XP5 
' solubility of- these salts in alcohol (methyl ■ 
alcohol or ethyl * alcohol) . substantially ■ 
more dilute solutions . must be employed. 
Moreover, the * polymerisation 'can' be. . 
carried out in substantially the same way HO 
' with a concentrated (about, 25 : %) sbliition 
of zinc chloride in acetone. . * 

Example!!' .;' 
" 1.0& g. of propene (l)-diol (2; 3)-cyclo- 
pentylidene acetal, a colourless liquid of 115 
;b.p. u .i = 63 — 165°* Q; and of terpene-like , 
odour, are polymea-iaed as described: in T. 
The polyrnev differs in its properties from 
• the af o'resaid higher ring homologues, but 
possibly has a somewhat softer character. . J20 

- * !-■*-..- - EXAOTLE III. • " ; 

."25 g. " of ; cyclbhexane dione (lt^bis- 
. ("propene (l)-diol (2:3)-acetal],' a colour- 
less liquid of : b.p; IB 15.2— 154°. C. which . 
.iinmediately solidifles. in. the - form &l A25 
. macroscopic: silvery* crystal ? having a 
fusion point of 97 — 99° C* are. stirred in 
75- : 'g- of the dio^olane mentioned in I,, 
until the whole has dissolved. After heat- 
ing to 28—30°, 0.3 cc. of 251% alcoholic 130 
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zinc chloride solution id stirred iu and the 
mixture ie left until the temperature 
automatically begins to rise. Should this 
not happen, the . preheating- may be in- 
-creased by a few degrees, or 0.1 cc. of the 
catalyst solution may again be added. A 
-.temporary slight turbidity is ^ then 
-immediately observed, which again in- 
dicates the commencement of the poly- 
.merisation. If the temperature is main- 
stained constant at 50—00° C. (by 
-occasional external cooling*; to avoid 
-blistering- and local yellowing, there is 
-obtained after the complete polymerisa- 
-tion (at room temperature) a water-clear, 
- completely colourless polymer which can- 
-not be intended by pressure and which 
-sometimes exhibits stickiness on the sur- 
face owing! to admission of air during the 
/polymerisation, but can be well mechani- 
cally worked after the removal of this 
sticky layer. 

Example IV, 
A mixture of 77 g. (0.5 niol.) of pro- 
pene (l)-diol (2;3)-cyclohexylidene acetal 
-and 56 g. (0.25 mol.= 50 mol. per cent., 
calculated on the sing-ly unsaturated di- 
oxolane) of the cyclohexane dione (1 : 4)- 
-bis - [proline (1) - diol (2:3) - acetal] 
-already mentioned in the foregoing is 
.first pre-heated to 3o — 40" C. with stir- 
ring! in. order to effect u better solu- 
tion of the his-dioxolane. The tempera- 
-ture of the monomer mixture is then 
■allowed to fall to. 2&— 30° C. and 0.5 cc. 
of an acetone solution of zinc chloride 

■ (containing 25 g. of metallic salt in solu- 
tion to 100 cc.) is stirred in. When the 

polymerisation has started, the tempera- 
ture of the mixture is maintained at 
50~-6O° c. with occasional further 

■ stirring in order to avoid crystallisation 
of the lnonomeric diene. The viscosity 
rapidly increases, during which the 
stirring 1 must be stopped in good time to 
avoid blistering, and after the complete 
lK>lymerisation (at room, temperature) a 
colourless water-clear polymer i* obtained, 
which differs from the product obtainable 
in accordance with Example 3- by greater 
hardness owing fo more extensive cross- 
linking-. 

Exauple \ . 
113 g. (O.o mol.) of l^-bis-taiS 1 -^ 
methvlene-1 : 3- diosolyl)] -butane or di- 
f profane (l)-diol-(2 : 3Vacetal] of udipic 
ilinldehy-de, a colourless viscous liquid of 
b v u 155— 157" , which gradually turns 
vellow under lengthy standing, are poly- 
merised with periodic external cooling 
while 0.2-5 cc. of nu alcoholic zinc chloride 
solution of the concentration indicated in 
Example I is birred in at a temperature 
not exceeding 60° C. A colourless dear 
and verv tough polymer is obtained. 



Exaaivus. VI. 

0.4 cc. of a 25.% alcoholic zinc chloride 
solution (corresponding to 0.1%) is added 
drop-bv-drop at room temperature to 100 
g. of bis-2:2* - (4-methylene-dioxolane), 70 
which is a colourless to slightly yellow 
liquid of b.p. M 100—120° C. (d"4= 1.209) 
and' the mixture is then thoroughly 
stirred. If desired, occluded air may be 
driven off by blowing in oxygen-free 75 
nitrogen. The liquid is instantaneously 
decoloured (if it was initially yellow). 
After a few seconds a alight turbidity is 
observed, which rapidly increases and 
reaches its maximum in the course of 30 
from 3 to 4 minutes. The temperature at 
the same time rises to about 38— 40° C. 
seldom higher, and remains at this level 
for some time (about 30 to 45 minutes), A 
temperature reversal then occurs with in- 85 
creasing clarification of the liquid. At 
about this stage, the polymer, which has 
meanwhile become extremely viscous, is 
placed in a heating compartment and the- 
polymerisation is completed at 38 — 42° 90 
C. within 8 to 12 hours. If desired, the 
temperature may thereafter be increased 
for 1 to 2 hours to 60° C. There is thus . 
obtained after removal from the mould a 
completely colourless water-clear polymer 95 
which can- be ground and polished in the 
manner of glass by reason of its surface 
hardness, and its density which is 1.346. 
ExAilPLE VII. 

A mixture of 90 g. of the doubly un- 100 
.saturated compounds mentioned in 
Example VI and 10 g. of cyclohexanone- 
propane (l)-diol (2:3)-ketal is f poly- 
merised as before -with the addition of 
0.4 cc. of a 25l%! alcoholic zinc chloride 105 
solution, the course of the reaction not 
differing substantially from that, de- 
scribed' in Example VI. Exactly the same 
treatment; as that hereinbefore described 
is then applied, a crystal-clear, com- 110 
pletely colourless polymer of great bril- 
liance again being obtained, which may 
have a somewhat tougher character, but 
.which can also be readily worked. 

ExAitPLK VIII. • 115 

1.21 cc. of a 23% alcoholic zinc chloride 
solution are added at roomtemperature to 
a solution. of 60.g. of cyclo-hexane-dione- 
1 :4-bis-[propene (l)-diol (2:3)-ketal] in 
240 g. of bis-2:2;|-(4-methylene dioxo- 120 
lane), and the .solution is well shaken or 
stirred to effect v. uniform distribution of 
the catalyst. 

If desired, after the addition of the 
catalyst, nitrogen may be blown through 125 
the solution to drive off the air, but this 
is not essential. After a few seconds, the 
solution begins to cloud and after about 
3 to 5 minutes the turbidity has reached 
its maximum. The temperature rises at 130 
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the same time-to a maximum of 40° to 4-3° 
C. and remains for some time at this level. 
Should" it by Tray of exception rise above 
50° 0. (in the case of larger proportions), 
5 .cooling must accordingly- be 'effected. 
After about one-half to three-quarters of 
an hour, the turbidity has for the greater 
part disappeared, and the product is then 
kept for 3 — 5 more hours in a -heating 
10 compartment at 40° C. in - order to com- 
plete, the polymerization. The. polymer 
. thus obtainable is a completely colourless, 
crystal-clear product which is dis- 
tinguished from the polymers mentioned 
15 in Examples I and II by even greater 
surface hardness. * ■ 

Example IX, 
. 100- a. of bis-2:2 l - (4-methylene-di- 
. oxolane; are polymerised with an addition 
20 ■ of 0.4 cc. of a 25% stannous chloride 
: solution in absolute alcohol, as described 
in Example VI. The polymer thus obtain- 
*■ able scarcely differs from the" product 
which can be obtained by means of alco- 
'25 holic zinc chloride solution. 

What we claim is : — . ' 
1. Process for the bulk polymerisation 
-of dioxolanes having "one or more Bemi- 

- cyclic double linkages including the steps 
•30 ..of catalyzing the reaction with an addi- 
tion, "compound of a polar solvent and a 
hydrokalide acid salt of a metal , of -the 
second "or fourth group of the Periodic 
Table. 

35 - 2 l . Process as -claimed in claim 1, 
wherein the dioxolane is selecting from 

- the' group consisting of tbe cyclohexyl- 

- idene acetal of propane (l)-diol (2 : 3), the 
. methylcyclohexylidene acetal "of propane 

-40 (l)-diol (2: 3)' and 2-methyl-4-methylene- 
l:3-dioxolane-2-acetio'acid ethyl esteT. 

3. Process as claimed in claim 1 or : 2, 
wherein the polar solvent is an alcohol. 

4. Process as clainied;in any preceding 
45 claim, wherein the hydrohalide acid salt 

-is' zinc chloride, or stannons chloride. * ; 

5. Process' as claimed'iii claim 1, 2', or 
3/ wherein ' the " polar - solvent is ethyl 
alcohol aiid the acid salt is zinc chloride, 

50 mercuric chloride, * cadinhini chloride or 
stannous cliloride. " ' • " - ; ^ 
(>-. Process; as claimed in any preceding 



claim, wherein the weight of catalvst lies 
between 0.02 and 0.21% - \ 

.7. Process as claimed in any preceding 55 
-claim, wherein the polymer obtained is 
.subjected to a subsequent pressure hydro- 
-genation. 

8. Process as claimed in any .preceding 
-claim, wherein, the dioxolanes have a 60 
•plurality of semi-cyclic double linkages. 

- 9. Process as. claimed in claim 8, 
wherein the dioxolanes are selected from 
the group consisting .of cyclohexane 
-diones , bis - [propene (1) - diol (2:3)- 65 

- acetals ] 3 1*: 4-bis- [2 : 2 l -(4-methylene-l : 3- 
.dioxolyl)] -butane, or the di-[propene. (1). v' 
-diol (2:3)-aceiai1 of adipic aldehyde, or 

. of the corresponding' diacetals of malon- 

- aldehyde, snccinaldehyde, or glutaralde- 70 
.hyde. . 

-.' . Process . as claimed in- claim 8, * * 
wherein the dioxolane is the bis- [ prop ene 
(l)-diol (2:3)-acetal] of glyoxal. 

11. Process "as claimed in any preced- 75 

-ing claim, wlxerein a dioxolane having 
one semi-cycle double linkage is subjected : 
to a mixed copdlymerisation with .a di- 

- oxolane having two semi-cyclic double 
-linkages. . " 80 
\ 12. Process as claimed in any. preced- 

. ing claim, whexein the dioxolanes contain : 
-polar groups such as chlorine, cyanogen 
-or carboalkoxy groups. 

- 13. Process .as claimed in claim 10, 85 
wherein the bis-[propene (l)-diol (2:3)- 

. acetal] of. glyoxal is subjected to a 
1 mixed copolymerisation with. :.anbther 
-.dioxolane having two semi-cyclic double 
linkages and a dioxolane having one eemi- 90 

- cyclic double linkage. . ' 

14. Process for the" polymerisation of -. 
-dioxolanes substantially as hereinbefore 
described with.' reference to any of the 
' specific Examples. : 95 

'15. Polymers produced by the process 
claimed in any of the preceding claims. 
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